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Motivation 
 
 
 
 
 
 
 
 
 
 
 
 
 
Framework 
A framework for evaluating energy sustainability 
efforts in maritime terminal operations 
Kar Way Tan and members of Green Transformation Lab (a 
collaboration between DHL and SMU) 
Application of the Framework  
to  a container terminal 
Environmental sustainability at ports has been getting more attention from port operators and port regulators. GHG 
emissions associated with operations and search for clean energy sources are some issues that are continuously 
monitored and urgently addressed at leading ports across the world.  Singapore port, one of  the busiest in the world, is 
no exception.  In the planning for the Singapore’s next generation port, this study helps to provide a framework to 
learn, evaluate and monitor sustainability initiatives in maritime terminal operations for Singapore and selected 
international ports.  
 
Our proposed framework capturing process scopes and 
parameter dimension. The scopes defines the processes 
with the associated energy consumers. Parameters 
provide consistent evaluation and reporting of  energy 
management initiatives. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Objectives 
To assess and track Energy/ 
CO2e efficiency of  terminal 
operations, with a process-
driven approach to capture 
energy management with the 
capabilities of  drilling-down 
to business units and 
rolling-up for management 
reporting, while spanning 
across multiple parameters.  
Example: Transshipment Process 
Related energy 
consumers of  the 
process 
Repeat for 
various processes 
Sustainability efforts are mapped into the framework 
by the scopes and evaluation parameters 
